Membrane phospholipid polar heads influence the coupling of M2 muscarinic receptors to G proteins.
Treating membranes from rat heart with phospholipase C (phosphatidylcholine choline phosphohydrolase) from Clostridium perfringens increased the affinity of muscarinic acetylcholine receptors (M2) for the agonists carbachol and oxotremorine. The affinity for antagonists was not affected. Phospholipase C activity, i.e., the cleavage of polar heads of membrane phospholipids, led to the disappearance of the guanine nucleotide-dependent rightward shift of the isotherm for agonist binding. The treatment of tracheal smooth muscle with phospholipase C led to a decrease in the maximum contractile effect of muscarinic (M2) stimulation with no modification of the agonist EC50, i.e., to the uncoupling of the stimulation-contraction process. These results demonstrate that when phospholipid polar heads are hydrolysed by phospholipase C, M2 receptors are uncoupled from G proteins, which enhances their affinity for agonists but prevents information transfer.